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Preface 
Experimental Mechanics on Emerging Energy Systems and Materials represents one of six 
tracks of technical papers presented at the Society for Experimental Mechanics Annual 
Conference & Exposition on Experimental and Applied Mechanics, held at Indianapolis, 
Indiana, June 7-10, 2010. The full proceedings also include volumes on Dynamic Behavior of 
Materials, Application of Imaging Techniques, Experimental and Applied Mechanics, along with 
the 11th International Symposium on MEMS and Nanotechnology, and the Symposium on Time 
Dependent Constitutive Behavior and Failure/Fracture Processes.  
 
Each collection presents early findings from experimental and computational investigations on an 
important area within Experimental Mechanics. The current volume on the Role of Experimental 
Mechanics on Emerging Energy Systems and Materials, includes studies on composite Materials 
for power generation such as wind power generators, fuel cells technology, materials and 
durability; solar energy – solar cell materials and technology, alternative forms of energy, and 
new energy phenomena from nature. 
 
In recent years, energy has become a hot topic in all walks of life, the SEM community is no 
exception. Steered by the Research Committee, this track brings together researchers and 
engineers interested in mechanics aspects of energy systems and materials, and provides a 
forum to facilitate technical interaction and exchange.   
 
We thank the SEM staff and all session organizers for their persistent, devoted efforts as well 
as the authors, session chairs and presenters in this track who make the ultimate success of 
the track and the conference.  
 
The Society would like to thank the organizers of the track, Bill Y.J. Chao, University of South 
Carolina; Yu-Ling Lo, National Cheng-Kung University; Ashok K. Ghosh, New Mexico Technology 
University;  Ron Y. Li, General Motors Corporation; David Dillard, Virginia Polytechnic Institute 
and State University for their efforts. 
 
 
 Bethel, Connecticut           Dr. Thomas Proulx 
Society for Experimental Mechanics, Inc 
 
 
Contents 
1 Experimental Mechanics for Prognosis of 
Materi
Material State Changes in Heterogeneous  
als for Energy Systems 1 
 K.L. Reifsnider, P.K. Majumdar, P.D. Fazzino, F. Rabbi  
 
2 Characterisation of Carbon Nanotube Foam for Improved Gas Storage Capability 11 
 A. Peña, A. Guerrero, J. Puerta, J.L. Brito, T.K. Heckel  
 
3 Thermoresponsive Microcapsules for Autonomic Lithium-ion Battery Shutdown 17 
 M. Baginska, B.J. Blaiszik, S.A. Odom, A.E. Esser-Kahn, M.M. Caruso, J.S. Moore,  
N.R. Sottos, S.R. White  
 
4 Service Life Prediction of Seal in PEM Fuel Cells 25 
 T. Cui, C.-W. Lin, C.-H. Chien, Y.-J. Chao, J.V. Zee  
 
5 Experimental Validation of a Constitutive Model for Ionomer Membrane in Polymer  
Electrolyte Membrane Fuel Cell (PEMFC) 33 
 W. Yoon, X. Huang, R. Solasi  
 
6 Evidence of Piezonuclear Reactions: From Geological and Tectonic Transformations  
to Neutron Detection and Measurements 41 
 A. Carpinteri, G. Lacidogna, A. Manuello, O. Borla  
 
7 Energy Dispersive X-ray Spectroscopy Analysis on Rock Samples Subjected to Piezonuclear 
Tests 49 
 A. Carpinteri, A. Chiodoni, A. Manuello, R. Sandrone  
 
8 Acoustic and Electromagnetic Emissions in Rocks Under Compression 57 
 G. Lacidogna, A. Manuello, A. Carpinteri, G. Niccolini, A. Agosto, G. Durin  
 
9 Gear With Asymmetric Teeth for use in Wind Turbines 65 
 S. Ekwaro-Osire, T.-H. Jang, A. Stroud, I. Durukan, F.M. Alemayehu, A. Swift, J. Chapman  
 
10 Material Brittleness and the Energetics of Acoustic Emission 73 
 A.A. Pollock  
 
11 b-value of Plain Concrete Beams Based on AE Quanta 81 
 S. Muralidhara, H. Eskandari, B.K. Raghu Prasad, R.K. Singh 
 
12 AE Monitoring of the Syracuse Athena Temple: Scale Invariance in the Timing of Ruptures 95 
 G. Niccolini, G. Durin, G. Lacidogna, A. Manuello, A. Carpinteri  
 
 viii
13 Analysis of Energy Released by Elastic Emission in Brittle Materials Under Compression 103 
 A. Schiavi, G. Niccolini, P. Tarizzo, G. Lacidogna, A. Manuello, A. Carpinteri 
 
14 Numerical Simulation of AE Activity in Quasi-brittle Materials Under Compression 109 
 S. Invernizzi, A. Carpinteri, G. Lacidogna, A. Manuello  
 
15 Mechanical Characterization and AE of Translucent Self-compacting Concrete Plates  
in Bending 117 
 A. Manuello, A. Carpinteri, S. Invernizzi, G. Lacidogna, S. Pagliolico, A. Torta  
 
16 Reconfiguration of Large Leaf Under Wind Load 125 
 N.-S. Liou, S.-S. Tsai, H.-H. Yen  
 
17 Manufacturing Challenges for the Modern Wind Turbine Rotor 129 
 G. Kanaby  
 
18 Structural Monitoring of Wind Turbine Blades Using Fiber Optic Bragg Grating  
Strain Sensors 149 
 A. Turner, T.W. Graver, A. Mendez  
 
19 Degradation of Polymer Electrolyte Membranes 155 
 A. Jones, J. Malladi  
 
20 The Nonlinear Viscoelastic Properties of PFSA Membranes in Water-immersed  
and Humid Air Conditions 163 
 L. Yan, T.A. Gray, K.A. Patankar, S.W. Case, M.W. Ellis, R.B. Moore,  
 
 
21 Assessing Durability of Elastomeric Seals for Fuel Cell Applications 175 
 J.E. Klein, G.M. Divoux, H.K. Singh, S.W. Case, D.A. Dillard, J.G. Dillard,  
W. Kim, R.B. Moore, J.B. Parsons  
 
22 Compression of Seals in PEM Fuel Cells 183 
  
 
23 Mechanical Characterization and Modeling of Electrolyte Membranes in Electrolyte-supported 
SOFCs 193 
 R. Berke, A. Suresh, M.E. Walter  
 
24 Metal Foils in Clean, Renewable Energy Applications 203 
 M. Robinson  
 
25 Experimental and Probabilistic Analysis of Asymmetric Gear Tooth 207 
 S. Ekwaro-Osire, I. Durukan, F.M. Alemayehu  
 
C.-H. Chien, C.-W. Lin, Y.-J. Chao, C. Tong, J.V. Zee 
D.A. Dillard, Y.-H. Lai, Y. Li, C.S. Gittleman 
